SUMMARY: We present a rare case of a complication of placement of a carotid artery stent represented by partial opening of a carotid Wallstent caused by displacement of its metal ring marker, which thus hindered complete expansion of the stent. An intraluminally locked carotid stent necessitated referral of the patient for urgent carotid endarterectomy. A possible reason of this unusual complication can be a manufacturing defect, which, to our knowledge, was not documented previously in open public data bases or on the Internet.
C
arotid artery stent (CAS) placement is a well-established method for revascularization of the obstructed lumen in patients with carotid artery disease. Complications may occur during the procedure and generally are presented by neurologic symptoms as a result of microembolism or thrombosis, which can be prevented by the use of a protective filter. Less common complications during CAS placement are hemodynamic conditions such as bradycardia and hypotension, which are easily treatable. [1] [2] [3] Mechanical complications such as spasm or dissection are seen less and less frequently with personal experience and innovations in equipment. Complications caused by unlucky mechanical accidents during stent implantation such as incomplete opening are unusual and therefore can be a reason for unpredictable outcomes of CAS placement. We present a rare case of a CAS complication with incomplete opening of a carotid Wallstent (Boston Scientific, Natick, Mass) caused by displacement of its metal ring marker, which hindered the complete expansion of the stent and required urgent surgical intervention.
Case Report
A 71-year-old woman with a history of transient ischemic attack and right internal carotid artery stenosis of more than 70% in the proximal portion previously diagnosed on CT and MR angiography was referred to our hospital for implantation of a carotid stent. CAS with a carotid Wallstent Monorail 4 with a cerebral protection filter (EPI Filter Wire; Boston Scientific) was planned. The patient had received therapy with antiaggregant medications: aspirin 100 mg/day and clopidogrel 75 mg/day for 1 week before stent implantation. A 6F shuttle introducer was placed into the right common carotid artery by the femoral approach, and preprocedure control angiograms were obtained. A cerebral protection filter was placed distally to the obstructed internal carotid artery, and then self-expandable Wallstent (7 ϫ 50 mm) deployment was performed. During deployment, unexpected slipping of the distal ring of the metal marker over the shaft of the stent was observed. The slipped ring at one fourth of the proximal end of the stent hindered the complete expansion of the stent. The shaft of the stent and the protection filter could not be pulled back because the metal ring locked over the stent (Fig 1) . Attempts to rescue the fixed stent and slipped metal ring were unsuccessful, and the patient was rushed to the operating room. During endarterectomy, the stent, stent shaft, and protection filter were removed without any surgical complication (Fig 2) . Four days after the operation, the patient was discharged from the hospital without any neurologic deficit.
Discussion
Periprocedural complications of CAS placement generally are hemodynamic, thromboembolic, or mechanical. Hemodynamic changes such as bradycardia, hypotension, and asystole are often seen but are easily treatable complications. Wholey et al 1 reported bradycardia in 10% of patients during prestent dilation. In our unpublished series, we observed bradycardia in almost 50% of patients during in-stent dilation and asystole in about 2% of patients. Park et al 5 revealed development of periprocedural hypotension in 23% of patients. The most important complications of CAS are related to distal embolization from a crushing of atheromatous plaque that occurs before or after dilation. Although cerebral protection devices reduce this kind of embolism, they can cause some mechanical or iatrogenic complications such as vasospasm and dissection of the vessel. 2, [6] [7] [8] In cases of serious vasospasm, minor stroke can be seen. 9 However "mechanical" complications such as incomplete expansion of the stent caused by displacement of a marker ring with intraluminal locking of the stent are unusual.
The low-profile and self-expandable carotid Wallstent Monorail (6 -10 mm in diameter and 30 -50 mm in length), which has been used extensively by our interventional team for the last 3 years, is composed of a biomedical alloy. The constructive feature of such products is that during deployment, it foreshortens according to the diameter of the target vessel, and a constant radial force allows embedding of the stent into the lumen and adapting to the variable diameter of the vessel across the bifurcation. The main disadvantage is that the Wallstent straightens the vessel more than the expanded open-cell nitinol stent. Two metallic rings on the stent, which are squeezed over a plastic shaft, indicate the proximal and distal ends of the Wallstent. After deployment, the stent carrier shaft must be pulled back to release the stent. 4, 10, 11 In our case, the distal metallic ring marker of the stent carrier shaft slipped over the stent before deployment was accomplished. During deployment, although we pulled back the sheath of the shaft fully, we realized that the stent did not open and the distal metallic marker, which was squeezed around the distal end of the plastic shaft, was over the proximal one fourth of the stent, hindering the complete expansion of the stent. To our knowledge, this unusual complication has not been documented previously in an open public data base or on the Internet. The distal metallic marker slipped, possibly because it was not squeezed sufficiently during production.
In conclusion, the distal metallic ring marker of the carotid Wallstent displacement hindered the complete expansion of the stent during CAS placement. This complication can occur and can necessitate referral of the patient for an urgent endarterectomy. Informing the surgical team before CAS for possible complications requiring urgent endarterectomy may decrease mortality . Fig 1. After deployment of the Wallstent, a distal metallic ring marker, causing incomplete expansion, is seen on the stent (A). Digital subtraction angiography of the carotid artery with the Wallstent is shown (B).
Fig 2.
The stent, shaft, and filter are seen after surgical removal of the devices. The distal metallic marker (white arrow), which must be on the distal end of the shaft (black arrow), is on the stent and prevents the complete expansion of the stent. Arrowhead shows the proximal metallic marker on the shaft.
